On the seasonal distributions of the larvae of Anopheles (A.) omorii and nine other mosquito species found in a tree hole. by Sakakibara Masazumi
236 ft«f^JH±«3l? ^3^ : 236~242H 1960^9J|
O n the seasonal distributions of the larvae of
Anopheles (A.) omorii and nine other
mosquito species found in a tree hole.*
Masazumi SAKAKIBARA
Department of Medical Zoology, Research Institute of Endemics, Nagasaki University
(Director : Prof. N. OMORI)
Kune Mine Hospital, Sakuma-nmchi, Sizuoka Prefecture
(Director : Dr. M. SAKAKIBARA)
Introduction
Since the discovery of the larvae of an unornamented anopheline mosquito, Anopheles
(Anopheles^ omorii Sakakibara 1959, on July 21, 1956 in a tree hole, larval survey had been
continued till September 5, 1959. The survey was intended to make clear the number of
mosquito species breeding in the tree hole and the seasonal distribution of the larvae of each
species.
From the results of the survey made 17 times during the period, ten species of mosqui-
toes were found utilizing the hole as their breeding place, and the seasonal distribution of
the larvae of Anopheles omorii and several other species became roughly clear. This report
deals with the brief account of these results of the survey.
The author wishes to express his sincere appreciation to prof. N. Omori for many
helpful suggestions and for reading manuscript and to prof. M. Miyagawa for his invaria-
ble encouragement to continue the work. He also wishes to acknowledge his indebtedness
for the assistance received during the course of this work from the Director of Kune Mine,
the staffs of Kune Mine Hospital and to the officers of Misakubo Forestry Office.
Place and method of observation
A tree hole was found in jungle at the slope, about 550meters above the sea, of Mt.
Tochu (900 meters above the sea) in Misakubo town, Iwata-gun, Sizuoka Prefecture, Japan.
The hole was formed as follows : an aged zelkova tree, Zelkov serrate, was cut down upside
down on the slope but it was left without being used because of having a large hollow in
trunk. The hole is about 50cm in diameter and 250cm in depth. The water was nearly
always redish brown in color and was about 7.0 in PH.
The larvae of mosquitoes were collected by a dipper of 18cm in diameter and 3cm in
depth and the numbers of each species were recorded in total by ten dips, on each visit.
The larvae collected by the method as above were brought to the laboratory in the Hospital
and identified but those of Anopheles omarii collected from October to April were returned to
the hole on counting the number in order to examine the states of hibernation of this
anopheline mosquito.
The place in which the tree hole was found was about 460 meters apart from a hut
where one or two officers were staying only in summer and 1300 meters from the Branch Office
of Misakubo Forestry Office which is located near a mountain village and at about 40km from
our Kurie Mine Hospital, The hole was usually under the snow during from mid December
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to late February and was often frozen during from November to March,
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Results of observation
The list of mosquito species collected in the tree hole in question is given in Table 1
The numbers of the larvae of each species collected by ten dips on each visit are tabulated
i n Table 2.
Table ] List of mosquito species collected in the tree hole
Anopheles (Anopheles') omorii Sakakibara, 1959
Calex (Culiciomyia) kyotoensis Yamaguti et LaCasse, 1952
Tripteroides (Tripteroides^ bambusa Yamada, 1917
Armigeres (Armigeres) subalbatus (Coguillett, 1898)
Megarhinus towadensis Matsumura, 1916
Aedes (Finlaya} kobayashii Nakata, 1956
Aedes (Finlaya') bunanoki Sasa et Ishimura.. 1951
Aedes (Finlayct) japonicus (Theobald, 1901)
Aedes (Stegomyia) galloisi Yamada, 1921
Aedes (Stegomyia) albopictus (Skuse, 1895")
From the data shown in Table 2 the brief accounts on the seasonal distribu-
tions of the larvae of each species are given as follows. ""*
I) Anopheles omorii
The earlier* visit to the place throughout the survey period was made on March 20
1958 when 2nd mstar larvae were only found. While, in late April 3rd instar larvae were
also collected. In October there found a good number of 1st instar larvae and also in the
latest visit of early December. From the above facts, it is clear that a large number of
1st mstar larvae appeared by about the end of October will enter into hibernation in 1st and
2nd instar larvae remaining as they are untill April.
As to the life history of this mosquito during from late April to the end of October the
records of collection given in Table 2 suggest that : The larvae begin to develops from mid
April pupating in late May and emerging as adults by the beginning of June The egg
laying may occur in mid to late June, July, August and September. Accordingly the life
cycles may be repeated three times during warmer months and four times throughout a year
The period which may be required for one life cycle was based on the rearing data obtainedin the laboratory as shown in Table 3.
2) Culex kyotoensis
The larvae seem to apear from mid July reaching maximum in number in early October
Although the larvae of 2nd, 3rd and 4thinstar were collected onas late as December 9 1956'
they were supposed to emerge by the end of the year, otherwise to die during the winter'
This mosquito has been reported to breed in a wide variety of situation excepting tree
hole. Accordingly, this finding is the first record of breeding in the hole.
3) Tripteroides bambusa
The larvae of this mosquito were found breeding in a very small number in every seas-
on. Eggs were collected in September and October. It appears, therefore, thatthe mosquito
may hibernate in egg and larval stages.
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M ean air temperatures at a meteorological observatory near the laboratory
duringTrom'sept.*27 to Oct. 23 and Sept. 27 to Nov. 5 were 17.7 and 17.5°C
respectively.
4) Armigeres subalbatus
The larvae of this mosquito were collected only once throughout the survey. This may
be due to the fact that the water of this tree hole is not so polluted as in its favorable
breeding place.
5) Megarhinus towaden^is
It appears that the adults emerge from pupae developed from hibernated 4th instar
larvae by the beginning of May, This was presumed from a pupa being captured on
late April and eggs being collected on early May. The facts that eggs and younger
larvae were collected on late July and early September appear to show that two life cycles
may perhaps be repeated during warmer months. In laboratory, the larvae hatched from
the eggs collected in the hole on early September developed to the 4th instar in about a
month which hibernated till the beginning of May of the nextyear. The older larvae easily
sink and not readily rise to the surface, especially in cold months. Thus, it appears that
the full grown larvae hibernate in the mud in the bottom of the hole.
6) Aedes kobayashii
This species appears to hibernate in egg stage. The younger larvae are collected alrea-
dy from mid April which may emerge as adults by the beginning of June. The youngest
ones are found in late June, in late July and in some cases in August andeven in mid
September, decreasing in number rather in August. The younger larvae found during
from late August to mid September may develop to adults by the end of the year, The
eggs deposited by these adults seem to enter into overwintering. Thus, this species seems
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to perform its life cycles at least four times a year. Here, however, we can say nothing
about the fate of a 4th instar larva which was collected as late as on December 9, 1956,
7) Aedes bunanoki
The larvae of -this species were collected over many months, though in a very small
numbers and in only younger stages. It is supposed that the mosquito may hibernate in
egg and also in larval stages.
8) Aedes japonicus and 10) Aedes albopictus
These are very common in Japan but appear to be temporal breeder in this hole,
They seem to hibernate in egg stage.
9) Aedes galloisi
The record of collecting the larvae of this rare species is very scanty and therefore it
was very interesting and fortunate for us that we found the species breeding in this hole
though very small in number.
This species seems to hibernate in egg stage considering that the youngest instar larvae
are being collected in March and April.
S ummary
1) In a large hole formed in zelkova tree, Zelkova serrate, immature stages of ten
mosquito species were collected during from July 21, 1956 to September 5, 1959. From the
data obtained by the survey, the life cycles and the hibernating stage of Anopheles omorii-
it was the chief object of this survey- and those of most species were surmised.
2) It was found that the proper breeders in the hole are An. omorii, Ae. kobayashii and
M. towadensis; sub-proper breeders are T. bambusa, Ae. bunanoki; while, the other five
Species may be temporal breeders.
3) It is of interest that the very rare species in Japan, An. omorii, Ae. kobayashii, Ae.
bunanoki and Ae. galloisi were collected in this same hole.
4) The months, in which relatively many species were found simultaneously were April
and June, and next, March and September. While, the number of species rather decrease
in July and August and especially so after October.
5) An. omorii seems to hibernate in younger stage larvae which may develope to adults
by the beginning of May and to perform its life cycles four times a year.
6) It seems that M. towadensis hibernates in 4th instar larvae; C. kyotoensis does in
adult stage; T. bambusa in egg and larval stages; and that Ar. subalbatus and five aedine
mosquitoes in egg stage.
Literature
1) Barr, A. R. : The mosquitoes of Minnesota (Diptera : Culicidae : Culicinae). Technical
Bulletin 228, Univ. Minnesota Agr. Exp. Stat., 1958-
2) Barraud, P. J. : Fauna of British India including Ceylon and Burma. Diptera. V :
463pp., London, 1934.
3) Carpenter, S. J. and LaCasse W. J. : Mosquitoes of North America. Univ. Calif
Press, 1955.
4) Christophers. S. R, : The fauna of British India including Ceylon and Burma. Dip-
tera IV. Family Culicidae, Tribe Anophelini. London, 1933.
5) Caquillett, D. W. : A new Anopheles with unspotted wings. Canad. Entomolog
35 : 310, 1903.
6) Parsie, R. F. : Pupae of the Anopheline mosquitoes of the Northeastern United
242 Masazumi SAKAKIBARA
 States (Diptera, Culicidae). Rev, Entomolog., 20 (1-3) : 509-530, 1949-
7) Feng, L, C. : The tree hole species of mosquitoes of Peiping, China. Chin. Med. J.
 SuppL, 2 : 503-525, 1938-
8) Kara, J. : Two new mosquito records from Japan (Diptera : Culicidae). Taxonomi-
cal and ecological studies on mosquitoes of Japan (Part 13). Jap. J. San. Zool., 10
 (4) : 225-229, 1959.
9) Ho, Cfa'I : A new tree-hole breeding Anopheles from the Island of Hainan. Ann.
 Trop, Med. Paras., 32 : 279-285, 1938-
10) 5W :M' h?^**;fr0&£WKo^T.    3 (1, 2):12-19, 1952.
ll) ftllft^W, i&* &, ** »£, «>S m, +;il %' sx#y^*ÖÖ&%&mfc^-c (£).
      3 (1, 2):36-37, 1952.
12) *ffl£-: K©$B£. 5. yVy^-t7^©ff^^iMIH*fco^T©r:, H0ITIE. E^i^t;
 ^ 31 (6):300-302, 1954.
13) Nakata, G, : Redescription of Aedes (Finlaya} kobayashii Nakata, 1956. Jap. J. San.
 Zool., 10 (1) : 16-20, 1959.
14) *KJE-,         ^ftffifttt%V%&Ö&'f&^Wft. (1) mm'R&ttttft
 ff«7K«^^y-;SK^Affl©S^^o^T,    4 (3, 4) : 62-72, 1953.
15) *ffl£-, >h»*» : ^a5TSP&S©l»}Hfc:feW1~SR©*&A - !l^o^T. (l) S^ffM$$£ffl3
 «. (2) &&/4S0^^M^. W^^*, 3 (6):51-55, 3 (7):57-62, 1958.
16) ffitt ^ : ^*JSS«rBJCK^5 b ^ ^^^^©^^ftgtT. ^10tH0*ffi^tfjt/^^:©0*if
        : 39-40, 1955.
17) «MSIE« : SH^M^!KR<Z)4JS^WW9e IV ^ft^^IiC^y'S ^, omorii n. sp. JtOfffiOjft.
 cD^JffetD^WWffi^ (^), «£»*&. 9 (2) : 95-96, 1958.
18) Sakakibara, M. : On Anopheles (Anopheles*) omorii n. Sp. End. Dis. Bull. Nagasa
 Univ.? 1 (3) : 288-295, 1959-
|9) Sasa, M, : Zoophilism, hibernation and appearance of mosquitoes of Japan. Jap.
 Med. J., 2(2) : 99-107, 1949.
20) Sasa, M, and Ishimura, K. : A new species of mosquito, Aedes (Finlaya) bunano'~i
 n. sp.: from Aomori, Japan. Jap, J. Exp. Med., 21 : 103-108, 1951-
21) Sasa, M. and Kano, R. : Description and comparative studies on the larva of Aede5
 (Stegomyia) g«lloisi Yamada. (Diptera, Culicidae). Jap. J. Exp. Med., 21 : 109-113,
 1951-
22) Sasa, M. and Nakahashi, Y. : A new species of the Aedes (Finlaya) niveus subgronn
 of mosquito from Japan. Jap. J. Exp. Med., 22 : 257-265, 1952-
23)    5tt 5», *« S, iP»ISft*| : +WB -A¥ffliC*?0-5!K^m©«mÖ^.
 W%- 13 (4) :249-255, 1954.
24) Yamada, S. : Descriptions of ten new species of Aedes found in Japan, with notes
 on the relation between some of these mosquitoes and the larva of Filaria boncrofti
 Cobbold. Ann. Zool, Jap., 10 (6) : 45-81, 1921.
25) Yamaguti, S. and LaCasse, W, J. : Mosquito fauna of Japan and Korea. 213pp.,
 1950.
26) Yamaguti, S. and LaCasse, W. J. : Cule% (Culiciomya) kyotoensis n. sp. (Culicidae
 Diptera) from Japan. 5pp., Published by the authors, 1952-
             Received for publication August 20, 1960
